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FOREWORD 
This report is a summary of the activities of the Power Affiliates 
Program in the Department of Electrical Engineering at the University of 
Illinois for the calendar year 1982. The information is intended to be 
a progress report to the affiliate companies. These companies are: 
Central Illinois Light Company 
Central Illinois Public Service Company 
Commonwealth Edison Company 
Doerr Electric Corporation 
Illinois Power Company 
Iowa-Illinois Gas and Electric Company 
Northern Indiana Public Service Company 
Public Service Indiana 
Sargent & Lundy 
Sundstrand Corporation 
Union Electric Company 
Wisconsin Electric Power Company 
Wisconsin Power and Light 
This report was prepared for presentation at the Fourth Annual Review. 
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1. INTRODUCTION 
The electric power and energy systems area at the University of Illinois 
has been a significant part of the electrical engineering curriculum for well 
over 100 years. In the 1950's and 60's, a large portion of electrical engi-
neering students and faculty left the power area in favor of the rapidly growing 
fields of communications, electronics and control. In the 1970's, the national 
interest in ~lectric power systems coupled with an oversupply of engineers in 
other areas contributed to a substant.ial return of interest in the power area. 
The 1980's have brought record-breaking enrollments in electrical engi-
neering as the digital computer age matures. With reduced federal funding of 
research in power and energy systems, the support provided by the Power 
Affiliates Program is more important now than ever before. The support shows 
the strong interest which still _endures for an active power program at the 
University of Illinois. 
This report is a summary of the fourth-year activities directly related to 
the Power Affiliates Program as well as those indirectly related but perhaps 
stimulated by the existence of such a program. The detailed objectives and 
organization of the program are described in Reference [1]. 
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2. FINANCIAL STATEMENT 
The following tabulation of income and expenditures for the calendar year 
1982 was prepared from a detailed University statement as of December 31, 1982, 
Reference [2] 
Income carried over from the calendar year 1981 
Total income during calendar year 1982 
Total available income during calendar year 1982 
Expenditure 
Item 
Graduate 
Assistantships 
Class trips, travel 
and conference fees 
Communications and 
clerical 
Total expenditure: 
Summary 
Expenditure 
Amount 
$46,606.00 
2,659.00 
7,927.00 
$57,192.00 
Amount available during calendar year 1982 
Amount expended during calendar year 1982 
Balance as of December 31, 1982 
2 
$ 8,682.00 
40,000.00 
$48,682.00 
Percentage of 
Total Expenditures 
81 
5 
14 
100 
$48,682.00 
- 57,192.00 
-$ 8,510.00 
3. THE POWER PROGRAM WITHIN THE DEPARTMENT 
As of 1979, all entering electrical engineering students are required to 
complete 128 hours of course work for a B.S.E.E. degree. A detailed description 
of the undergraduate program as well as a suggested curriculum in power are given 
in Reference [3]. All M.S.E.E. students are required to complete a minimum of 
6 units (18-24 credit hours) and complete a graduate thesis. A detailed 
description of the graduate program is given in Reference [4]. 
The Electrical Engineering Department is subdivided into eight areas as 
follows: 
Physical Electronics 
Atmospheric Sciences and Propagation 
Computers and Information Processing 
Electromagnetics 
Communication and Control 
Circuits and Signal Processing 
Power and Energy Systems 
Bioengineering and Acoustics 
A faculty committee is assigned to each area and given the responsibility for 
"maintaining" that area within the department. The Power and Energy Systems 
Area Committee for the 1982-1983 academic year together with their general 
interests are: 
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J. M. Crowley (Chairman, Applied Electrostat~cs) 
R. W. Burtness (Solid State Motor Drive Systems) 
D. F. Hang (Engineering Economics) 
M. S. Helm (Emeritus, Power System Analysis) 
P. T. Krein (Visiting, Analysis and Control of Machines) 
M. A. Pai (Dynamics and Control of Power Systems) 
M. A. Calovic (Visiting, Analysis and Control of Power Systems) 
P. V. Kokotovic (Optimization and Control of Power Systems) 
P. W. Sauer (Computer Simulation of Machines and Power Systems) 
M. E. VanValkenburg (Network Analysis) 
A detailed summary of each faculty member's research activities is given in 
Reference [5]. 
One of the primary responsibilities of the Power and Energy Systems Area 
Committee is to update and staff the courses assigned to the Power and Energy 
Systems Area. In 1982-1983 those courses were: 
EE260 Introduction to Circuit Analysis (Joint responsibility) 
EE330 Electromechanics 
EE331 Introduction to Electric Power Engineering 
EE332 Induction Motors and D-C Machines 
EE335 Electric Machinery Laboratory 
EE336 Synchronous Machines and Transformers 
EE356 Applied Electrostatics 
EE368 Solid State Motor Drive Systems 
EE376 Symmetrical Components 
EE378 Steady State Power Systems 
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EE452 Computer Methods in Electric Networ~ Analysis (Joint responsibility) 
EE497A Advanced Electric Machine Modelling and Dynamics 
EE497B Operation and Control of Power Systems 
EE497C Dynamics and Stability of Power Systems 
The three-hundred level courses are undergraduate courses, while the four-hundred 
level courses are graduate. Of all these courses, only EE 497A was not taught 
during the 1982-83 academic year. The Power and Energy Systems Area Committee 
is currently evaluating each course outline for possible revision in future 
- semesters. A brief description of each of these courses, together with the 
enrollment of the past year, are included in the next section. 
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4. COURSES AND ENROLLMENT 
As one of eight major areas in Electrical Engineering, the Power and Energy 
Systems Area is responsible for a considerable number of courses. The current 
courses assigned to the power area are described briefly below. The total 
annual enrollment for 1982 is also given for each course. 
EE260 Introduction to Circuit Analysis (Primary responsibility for this course 
is assigned to the circuits and signal processing area committee) 
EE260 is the first course that all electrical engineering students must 
take after their math, physics and computer science requirements. The course 
introduces elementary signal waveforms, electrical component models, basic prin-
ciples of circuit analysis including d-e, transient and sinusoidal steady-state 
analysis. The topical outline includes R, L, C and source elements, Kirchhoff's 
laws, node and mesh equations, Thevenin and Norton equivalents, controlled 
sources, transient switching d-e analysis, and impedance and transfer functions 
for steady state. The course is also taken by many nonelectrical engineering 
students. The required texts in 1982 were: T. N. Trick, "Introduction to 
Circuit Analysis" and M. E. VanValkenburg and B. K. Kinarwala, "Linear 
Circuits." The total. enrollment for calendar year 1982 was 950. 
EE330 Electromechanics 
EE330 is an introductory course in electromechanics, presenting both the 
electric and magnetic quasi-static fields for analysis of energy conversion 
devices. The origin of forces and torques, together with the full mechanical 
dynamics of Newton's Second Law (NSL), are discussed. The concepts of flux 
linkage, energy, coenergy and the resulting induced voltages are presented for 
their inclusion in Kirchoff's Voltage Law (KVL). Conservation of power and 
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energy is emphasized in energy balance analysis. An introduction to rotating 
machines is generally included as illustrative examples. Particular emphasis is 
given to the interaction between the electrical system (KVL) and the mechanical 
syste~ (NSL). The required text is "Electrpmechanical Dynamics," Part I by 
H. H. Woodson and J. R. Melcher. This course is not required, but is in a list 
of three advanced EE courses of which one must be taken. The other two are 
probability and solid state devices. The total enrollment for calendar year 
1982 was 72. 
EE331 Introduction to Electric Power Engineering 
EE331 is an introductory course in the theory and analysis of electric 
machinery and power systems. The machinery analysis is limited to a presen-
tation and manipulation of steady-state equivalent circuits. The power system 
analysis is limited to fundamental concepts unique to power circuits. A topical 
outline includes an overview of power system structure and the role of indivi-
dual components, basic magnetic circuits including transformer fundamentals, 
elementary machine models, steady-state balanced symmetrical three-phase 
systems, one-li~e diagrams and per-unit representation of balanced symmetrical 
wye-connected systems, and introduction to nonlinear problems including constant 
power constraints. The required texts for 1982 were: 0. I. Elgerd, "Basic 
Electric Power Engineering" and R. D. Shultz and R. A. Smith, "Introduction to 
Electric Power Engineering." The total enrollment for calendar year 1982 was 
17. 
EE332 Electrical Machinery - D-C and Induction 
EE332 is a comprehensive course in the theory and practical characteristics 
of d-e and induction machines. Currently, EE330 is not a prerequisite for this 
course, and thus the course includes a treatment of quasi-static magnetic 
7 
fields, energy, coenergy, torque, flux linkage, and general rotating machine 
theory. In addition, the course provides detailed analysis of induction motor 
torque speed characteristics, equivalent circuit and engineering considerations. 
The concept of MMF is introduced for single-, two- and three-phase machines. 
Fractional horsepower machines are introduced and related to integral horsepower 
machine characteristics. D-C machines are analyzed both analytically and prac-
) 
tically. Commutation is presented as well as the purpose and function of inter-
po~e and compensating windings. Torque-speed characteristics are p·resented as 
well as equivalent circuits for shunt and compound machines both in motor and 
generator modes. The required text is "Electric Machinery," by Fitzgerald, 
Kingsley and Kusko, plus supplemental notes. This course is a power option 
advanced EE elective. The total enrollment for calendar year 1982 was 33. 
EE335 Electric Machinery Laboratory 
EE335 is a laboratory and one-hour lecture course in rotating machinery, 
transformers, and power system topics. The fifteen experiments typically 
include power measurement, power factor correction, transformer characteristics, 
three-phase transformer connections, induction motor tests, induction motor 
torque-speed characteristics, d-e mac~ine tests, d-e machine torque speed 
characteristics, synchronous machine tests, synchronous machine power charac-
teristics, digital simulation of machine dynamics, over current protective relay 
operation, and a written plus oral project presentation on power system topics. 
There is no required text although each experiment is supplemented with a 5-10 
page set of notes. This course is a laboratory elective in a list of 14 from 
which students select two. The total enrollment for the calendar year 1982 was 
30. 
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EE336 Transformers and Synchronous Machines 
EE336 is a comprehensive course in the theory and practical characteristics 
of transformers and synchronous machines. Topics included are: review of trans-
former fundamentals, per-unit quantities, transformer connections, equivalent 
circuits of transformers and synchronous machines, magnetomotive forces of 
polyphase windings, harmonics, armature reaction, saturation, cylindrical and 
salient-pole analyses of synchronous machines, transient· and subtransient reac-
tances and other transformer and synchronous machine characteristics. The 
current required text is "Electric Machinery" by Fitzgerald, Kingsley and Kusko, 
although a previous text was "Prineiples of A.C. Machinery" by Lawrence and 
Richards. This course is a power option advanced E~ elective. The total 
enrollment for calendar year 1982 was 34. 
EE356 Applied Electrostatics 
EE356 is a comprehensive course in the theory and applications of 
electrostatics. Examples are selected from a wide variety of areas, including 
computer peripherals, copying equipment, electric power systems, biomedical 
instrumentation, and smoke detectors. A topical outline includes electrostatic 
fields, free charge, surface charge, volume charge, corona, individual charge 
dynamics, behavior of charged surfaces and volumes, and high voltage generation 
and measurement. This course is an advanced EE elective. The current required 
text is "Applied Electrostatics" by J. M. Crowley. The total enrollment for 
calendar year 1982 was 13. 
EE368 Solid State Motor Drive Systems 
The silicon controlled rectifier and the integrated circuit have opened 
wide the field of both d-e and a-c motor drive systems for electric automobiles, 
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trucks, locomotives, track vehicles, off-highway vehicles and countless 
industrial drive systems. This course describes the general principles involved 
in the systems as well as the general characteristics of the various component 
parts of the systems including inverters, frequency converters, motors, genera-
tors and control systems. This course is an advanced EE elective. The current 
required text is "Solid-State D-C Motor Drives" by A. Kusko. The total 
enrollment for calendar year 1982 was 11. 
EE376 Symmetrical Component Analysis of Power Systems 
EE376 is a comprehensive course in symmetrical components and the analysis 
of unbalanced power systems. Representation of power systems is given by 
equivalent circuits; per unitization; one-line diagrams; positive-, negative-, 
and zero-sequence impedances of devices; and includes the study of unsymmetrical 
faults. The required text is "Circuit Analysis of A-C Power Systems," Vol. I by 
Clarke. This course is a power option advanced EE elective. The total 
enrollment for the calendar year 1982 was 15. 
EE378 Power System Analysis - Steady State 
EE378 is an introduction to power system analysis. Topics included are 
basic concepts of power and power circuits, the calculation of transmission line 
parameters, current and voltage relationships for short, medium and long 
transmission lines, representation of power systems by one-line diagrams, per-
unit quantities, network modeling for power flow studies, matrix methods and 
introduction to load flow, power control and economic operation of power 
systems. The current required text is "Elements of Power System Analysis," by 
Stevenson, although consideration is being given to alternatives such as "Power 
System Analysis" by Gross. This course is a power option EE elective. The 
total enrollment for calendar year 1982 was 18. 
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EE452 Computer Methods in Electric Circuit Analysis 
EE452 is a graduate course designed for both electric power and electronics 
students. The course presents the fundamental computer algorithms utilized to 
analyze large scale circuits. Applications in both the power and electronics 
area are given. The course was described in a paper given as Reference [6]. 
The following topics are presented: Network topology and circuit equations, 
branch constraints and problem formulation, solution of sparse linear algebraic 
equations, solution of nonlinear algebraic equations, power and electronic 
system applications, solution of piecewise linear algebraic equations, etplicit 
and implicit numerical integration met~ods, transient analysis of power and 
electronic circuits, sensitivity analysis and decomposition. The course texts 
are "Computer Aided Analysis of Electronic Circuits" by Chua and Lin, and 
"Computer Techniques in Power System Analysis" by Pai. This course is a 
graduate elective. The total enrollment for 1982 was 13. 
EE497A Advanced Electric Machine Modelling and Dynamics 
EE497A is a proposed new graduate course in the machines area. It has been 
offered once as a special topics course and is currently being proposed for per-
manent listing. The course includes the detailed analysis of single-phase 
machines, unbalanced polyphase machines, arbitrary reference frame theory, 
reduced order modelling by singular perturbation, operational impedances and 
time scales, stability of machines, and control of machines by power electronics. 
There is no text available at this time. Notes and journal articles are 
currently used to supplement lectures. 
EE497B Operation and Control of Power Systems 
EE497B is a proposed new graduate course in the power systems area. It has 
been offered twice as a special topics course and is currently being proposed 
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for permanent listing. The course includes energy control center functions, 
power system operating states, supervisory control and data acquisition, state 
estimation, on-line load flow, security assessment, economic dispatch, automatic 
generation control, optimal load flow, security constrained economic dispatch, 
multistage rescheduling and equivalents. The course typically also includes a 
trip to a local energy control center. There is currently no text available. 
Notes and journal articles supplement the lectures. The total enrollment in 
this course during 1982 was 8. 
EE497C Dynamics and Stability of Power Systems 
EE497C is a proposed new graduate course in the power systems area. It has 
been offered three times as a special topics course and is currently being con-
sidered for permanent listing. The course includes the dynamic representation 
of interconnected power systems - electrical plus mechanical, linearized dynamic 
models of multimachine systems, methods of coherency identification, order 
reduction by singular perturbation, time scale decomposition and aggregation 
techniques, dynamic equivalents, direct methods of stability analysis and power 
system stabilizer design. The current texts available are "Power System Control 
and Stability" by Anderson and Fouad, "Power System Stability" by Pai, and "Time 
Scale Modeling of Dynamic Networks with Applications to Power Systems " edited 
by Chow. The total enrollment in this course during 1982 was 11. 
A Video Tape Continuing Education Program 
A program for offering several or all of the above courses by video tape to 
industry is currently being considered. Issues being discussed are the require-
ments for nonpower graduate courses plus a thesis for an M.S.E.E. degree. While 
several courses are taught by the "Electronic Blackboard" each semester, a video 
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tape mode or line television broadcasting may be more favorable to the industry. 
Professor Pai is organizing this effort and is preparing several alternative 
proposals for consideration by the Department of Electrical Engineering and 
industry. 
NUMBER OF POWER AREA GRADUATES FOR RECENT YEARS 
1950-1970 Annual Average Power Area Graduates 
B.S.E.E. - 25 
M.S.E.E. - 3 
1971-1980 Annual Average Power Area Graduates 
B.S.E.E. - 44 
M.S.E.E. - 7 
1981-1982 Power Area Graduates 
B.S.E.E. - 44 
M.S.E.E. - 4 
1982-1983 Power Area Graduates (expected) 
B.S.E.E. - 33 
M.S.E.E. - 6 
Ph.D.E.E~ 2 
These figures do not include the significant number of graduates in related 
fields who have performed research in the control of power systems. 
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5. GRADUATE STUDENTS AND PROJECTS 
This section of the report contains the listing of graduate students whose 
major research efforts were influenced directly by the Power Affiliates Program 
during the calendar year 1982. While not all of these students received finan-
cial aid from the .Power Affiliates Program in terms of Research Assistantships, 
they were all associated with the program through the active involvement of 
their respective advisors. Those students supported by the Power Affiliates 
Program received maximum one-half time Research Assistantships for 11 months. 
The results of their work will be made available to all affiliate companies in 
the form of technical reports. The following students were associated with the 
Power Affiliates Program, and their work is described in the following pages: 
Ahmed-Zaid, S. 
Anderson, K. S. 
Christensen, J. P. 
Demaree, K. D. 
Kendrick, Regina L. 
Khorasani, K. 
Krein, P. T. 
Krogh, B. 
Krull, E. J. 
LaGesse, D. J. 
Luedtke, F. A. 
Minghetti, R. 
Nealon, M. J. 
Seyed-Yagoobi, J. 
Sluis, K. J. 
Stevens, R. A. 
Wegner, C. A. 
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Name: Said Ahmed-Zaid 
Date of Birth: May 5, 1956 
Place of Birth: Algiers, Algeria 
Received B.S.: May 1979 (U of I) 
Received M.S.: December 1980 
Started Ph.D.: January 1981 
Advisor: P. W. Sauer/M. A. Pai/P. V. Kokotovic 
Support: Partial Power Affiliates Program, Partial University of 
Illinois (TA) 
Research Title: "Dynamic Aggregation in Higher Order Multimachine Power 
System Analysis" 
Status: Project continuing (Preliminary Exam completed March 1983) 
ABSTRACT 
Majo-r simplification of the mathematical model of synchronous machines 
can be achieved by neglecting the stator androtor electrical transient terms 
d'l' (thedt terms). The meaning of these simplifications is clarified using the 
singular perturbation theory. After a brief mathematical review of the theory, 
a generic 5-winding model in the (d,q) reference frame is analyzed. It is 
shown how several models of varying complexity can be derived from the fun-
damental machine equations. 
Aggregation in multimachine power systems with field flux decays is exa~ 
ined. Reduced order models describing the behavior of the slow core of the 
system are obtained using singular perturbation techniques. The project pro-
vides a comprehensive time scale approach to multimachine dynamics using a con-
sistent theory with the capability for varying degrees of accuracy in reduced 
order modeling. Preliminary results are summarized in [7] - [9]. 
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Name: Kevin s. Anderson 
Date of Birth: April 24, 1959 
Place of Birth: Hinsdale, IL 
Received B.S.: May 1981 (Rose Hulman) 
Received M.S.: August 1981 
Advisor: D. P. Looze/P. w. Sauer 
Support: University of Illinois TA 
Research Title: "Real Time Laboratory Control of Interconnected 
Synchronous Machines" 
Status: Continuing 
ABSTRACT 
This project is a continuing effort to construct the hardware and 
microprocessor softwar~ for the real-time control of four interconnected 
synchronous machines in the machinery laboratory. In this portion of the pro-
ject, speed and voltage sensing circuits were designed and built for input to 
an 8080 microprocessor. Errors from desired values are driven to zero through 
closed-loop control of the prime mover (d-e motor) and generator (synchronous 
machine) field circuits. The hardware and software have successfully been used 
to stabilize the operation of two synchronous machines when subjected to a 
large disturbance which were previously unstable. 
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Name: John P. Christensen 
Date of Birth: June 5, 1960 
Place of Birth: Los Angeles, CA 
Received ·B.S.: December 1981 (U of I) 
Started M.S.: January 1982 
Advisor: P. W. Sauer 
Support: Power Affiliates Program 
Research Title: "Active Linear Circuit Models for Power System Analysis" 
Satus: Continuing 
ABSTRACT 
The nonlinear constraints associated with steady-state-power-system analy-
sis are linearized in rectangular coordinates. The resulting lineari.zed 
equations can be represented by an interconnection of active and passive linear 
circuit elements. Nonlinearities considered at this time are constant power, 
both PQ and PV. As a linear circuit, conventional steady-state equivalent cir-
cuits can be obtained for use in dynamic stability analysis, power system sta-
bilizer design, and any other calculation where small change sensitivities 
apply. The load flow problem has been solved using Newton-Raphson iteration on 
sequential linearized circuits. The preliminary results are available in 
Reference [10]. 
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Name: 
Date of Birth: 
Place of Birth: 
Received B.S.: 
Received M.S.: 
Advisor: 
Support: 
Research Title: 
Status: 
Kendall D. Demaree 
March 9, 1960 
Beardstown, IL 
December 1981 (U of I) 
January 1983 
P. W. Sauer/M. A. Pai 
Power Affiliates Program 
"Maximum Power Supply Capability Subject to Transient 
Stability Constraints Using Direct Energy Methods" 
Project complete, technical report in preparation 
ABSTRACT 
The maximum power supply capability problem is formulated with transient 
stability constraints. A very fast direct energy method was developed for 
approximate stability screening. The fast method utilizes the Potential Energy 
Boundary Surface (PEBS) concept together with quadratic trajectory approxima-
tions and linear stability margin sensitivities. The maximum power supply 
capability is computed under the constraint of being stable following a list of 
transient contingencies. The limiting contingency is determined by incremental 
stability margins determined, from the fast PEBS method. Results have been 
published in [11] - [13]. 
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Name: Regina L. Kendrick 
Date ' of Birth: November 28, 1957 
Place of Birth: Kennett, Missouri 
Received B.S.: June 1981 (GM Inst.) 
Started M.S.: August 1981 
Advisor: D. P. Looze/P. W. Sauer 
Support: University of Illinois TA 
Research Title: "Real Time Laboratory Control of Interconnected Synchronous 
Machines" 
Status: Continuing 
ABSTRACT 
This project is a continuing effort to construct the hardware and micropro-
cessor software for the real time control of four interconnected synchronous 
machines in the machine laboratory • . In this portion of the project, various 
software control algorithms are being tested for use on two interconnected 
machines. Mathematical models of the dynamic performance of the two d-e 
machines and two synchronous machines are being developed for higher level-
control functions. The machines were tested to determine their model parameters 
and compared with subsequent on line measurement of operating quantities such as 
torque angles. The mathematical models predict operating characteristics to 
within 10% and will be used to construct stabilizing software. 
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Name: Khashayar Khorasani 
Date of Birth: March 23, 1960 
Place of Birth: Tehran, Iran 
Received B.S.: -May 1981 (U of I) 
Received M.S.: December 1982 (U of I) 
Started Ph.D.: January 1983 
Advisor: M. A. Pai 
Support: Power Affiliates Program 
Research Title: "Modal Energy Functions" 
Status: Continuing 
ABSTRACT 
This project was recently initiated to investigate the possible use of 
linear modal concepts in conjunction with recent transient energy methods for 
stability assessment. When transients occur in power systems, the dynamic 
responses can be separated into time scales which reflect slow and fast 
phenomena. The computation time for stability analysis can be greatly reduced 
if the critical information can be extracted from only the relevant time scales. 
Preliminary results based on the analysis of mass spring systems indicate that 
the dynamics can be described through the fast and slow exchange of energy. 
This work is currently being extended to the nonlinear power system models. 
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Name: 
Date of Birth: 
Place of Birth: 
Received B.S.: 
Received M.S.: 
Received Ph.D.: 
Advisor: 
Support: 
Research Title: 
Status: 
Philip T. Krein 
April 22, 1956 
Orange, CA 
June 1978 (Lafayette College) (Also A.B.) 
August 1979 (U of I) 
August 1982 (U of I) 
J. M. Crowley 
Partial Power Affiliates Program, University of Illinois TA 
and EPRI 
"Nonideal Effects in Electrostatic Induction Motors" 
Project complete, technical report in preparation 
ABSTRACT 
A complete theory based on Maxwell's equations is derived for a motor with 
a solid rotor and a rotor-stator gap and also for the electrohydrodynamic (EHD) 
pump, which is a linear electrostatic induction motor and which can have a 
single continuous fluid "rotor" with no gap. Both space and time harmonics are 
included. In addition, a steady-state per-phase equivalent circuit is derived 
in detail. Charge and c,orona motors are shown to be well-modelled as repulsion 
induction motors. 
Experiments were performed using a generalized electrostatic motor wired 
for induction operation and for a corona motor, both of which were excited by a 
high-voltage waveform generator. The results were unusually good for experi-
ments in electrostatics, with good quantitative agreement between the theory and 
the induction motor operation. 
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Name: 
Date of 
Place of 
Received 
Received 
Received 
Advisor: 
Support: 
Research 
Status: 
Birth: 
Birth: 
B.S.: 
M.S.: 
Ph.D.: 
Title: 
Bruce Krogh 
June 1 9 , 19 53 
Omaha, Nebraska 
August 1975 (Wheaton College) 
January 1978 
December 1982 
P. v. Kokotovic 
General Electric Co. 
"Modeling and Control of Overloaded Transmission Networks" 
Project complete, technical report in preparation 
ABSTRACT 
This project presents methods for the on-line control and off-line study of 
power systems and other large-scale networks which are operated in an emergency 
state characterized by branch overloads [14]. The control objective is to 
return the network to a normal operating state, that is, to return the branch 
flows to their normal limits without violating the overload capacity of any 
branch. A dynamic network model is developed which permits the passing of 
overloads among the branches during the control period. Multistage rescheduling 
for emergency state control of power systems is formulated which, in contrast to 
previously proposed static rescheduling algorithms, accounts for the dynamic 
constraints of the system and takes advantage of the overload capacity of the 
transmission lines. A feedback control for clearing overloads is developed 
based on repeated short-term ramping solutions and it is demonstrated that this 
feedback control provides solutions similar to those obtained from the 
multistage formulation. 
22 
Name: 
Date of 
Place of 
Received 
Received 
Advisor: 
Support: 
Research 
Status: 
Birth: 
Birth: 
B.S.: 
M.S.: 
Title: 
Eric J. Krull 
September 26, 1959 
Illinois 
May 1981 (U of I) 
August 1982 (U of I) 
R. D. Shultz/R. A. Smith 
Power Affiliates Program 
"Generation Expansion Planning Using Multi-Attribute 
Utility Theory and Dynamic Programming" 
Project complete, technical report in preparation 
ABSTRACT 
As construction costs and interest rates increase, more attention is being 
centered on the utilities expansion plans. A utility has numerous ways it can 
expand when considering the types of generators, the number of generators 
necessary and timing of additions. These decisions affect the environment, 
system reliability and cost of installation. Using multi-attribute utility 
theory to calculate a system configuration's overall benefit, and dynamic 
programming to project an "optimal" expansion plan, the future generation 
expansion program of an electric utility is determined. A sensitivity study is 
then undertaken to see how different weightings of economic, environmental and 
system operating factors affect the projected expansion plan. Results of this 
project have been published in Reference [15]. 
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Name: 
Date of Birth: 
Place of Birth: 
Received B.S.: 
Started M.S.: 
Advisor: 
Support: 
Research Title: 
Status: 
Dale J. LaGesse 
October 12, 1960 
Kankakee, Illinois 
May 1982 (U of I) 
August 1982 
P. W. Sauer 
Power Affiliates Program 
"Network Transients in Power System Dynamics" 
Continuing 
ABSTRACT 
The fast network transients in dynamic analysis are usually represented by 
the steady-state relationship I = YE. It has been s.hown in the third-order 
single-machine model that this representation can lead to -incorrect conclusions 
regarding the stability of certain operating points. It has also been shown 
that this I = YE relationship is a zero-order singularly perturbed quasi-steady-
state model. As such, higher-order corrections can be applied to improve the 
model response. Such a correction term has been successfully applied to the 
single-machine problem. The result is a new third-order model for single-
machine analysis without the fast network transients. This work is currently 
being extended to n machines interconnected through an R-L network. 
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Date of 
Place of 
Received 
Received 
Advisor: 
Support: 
Research 
Status: 
Birth: 
Birth: 
B.S.: 
M.S.: 
Title: 
Frank A. Luedtke 
January 21, 1959 
Baltimore, Maryland 
June 1981 (MIT) 
January 1983 
R. A. Smith/P. W. Sauer 
Partial Power Affiliates Program, University of Illinois TA 
"Short Term Fuel Scheduling Incorporating Inventory Costs" 
Project completed, technical report in preparation 
ABSTRACT 
In this project, a method was found for incorporating short-term inventory 
costs into the total generating cost for a fossil-fueled power plant. This was 
then used to decide the most economical fuel-burning schedule. The decision was 
made using linear programming, with the objective function of the program being 
the total cost to be minimized. Inventory costs were taken to be a flat percen-
tage rate of the total value of inventory. For different priced fuels, minimi-
zation over various time frames gave various burn schedules including several 
which scheduled expensive fuel burn first. The burn schedules were also com-
puted for various cost pass through charges. The cost pass through was modeled 
as a fuel adjustment fraction of the fuel costs. This addition reduced the 
effect of different fuel prices and caused inventory costs to dominate. 
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Name: 
Date of Birth: 
Place of Birth: 
Received B.S.: 
Started M.S.: 
Advisor: 
Support: 
Research Title: 
Status: 
Roberto Minghetti 
June 2, 1956 
Bologna, Italy 
December 1980 (FDI, Italy) 
January 1982 
P. V. Kokotovic 
University of Illinois TA 
"Emergency Rescheduling using Exact Load Flow Constraints" 
Continuing 
ABSTRACT 
This project is a continuation of the work done by Bruce Krogh. In the 
previous work, the power flow model was linear and lossless. In this work, an 
iterative linear programming approach is used. The rescheduling to avoid 
overloads is directed by a linear program as in the work by Krogh, but the 
branch flow to bus injection sensitivities are updated to reflect the correct 
load flow operating point. With this nonlinear addition, voltage and reactive 
power constraints can also be incorporated into the solution. 
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N.ame: 
Date of Birth: 
Place of Birth: 
Received B.S.: 
Received M.S.: 
Advisor: 
Support: 
Research Title: 
Status: 
Mark J. Nealon 
June 19, 1959 
St. Louis, Missouri 
May 1981 (University of Missouri, Rolla) 
August 1982 (U of I) 
P. W. Sauer 
Power Affiliates Program 
"Steady State and Dynamic Stability Characteristics of Power 
System Voltage Collapse" 
First phase complete, technical report PAP-TR 82-2 
ABSTRACT 
The purpose of this project was to investigate the relationship between the 
singularity of the load flow Jacobian and the singularity of the linearized "A" 
matrix of dynamic stability. This was motivated by the postulated sequences 
which have described voltage collapse in the literature. Since the existence of 
a stable operating point is reflected by a stable dynamic matrix, and the 
existence of a "stable" load flow solution is reflected by a stable Jacobian 
matrix, these two matrices should offer insight to the voltage collapse phenome-
non. The results of this project have highlighted an interesting and important 
point. The nonlinear load model of the power flow equations caused the load 
flow Jacobian to become singular at a lower level of load than the constant 
impedance load dynamic "A" matrix. This indicates that dynamic stabilitiy 
studies should use a load model which is consistent with load flow analysis. 
The work of John Christensen may be applicable here. 
27 
Name: S. J. A. Seyed-Yagoobi 
Date of Birth: December 28, 1954 
Place of Birth: Tehran, Iran 
Received B.S.: May 1978 (Aryamehr Tech) 
Received M.S.: May 1981 (U of I) (Mechanical Engineering) 
Started Ph.D.: June 1981 (Mechanical Engineering) 
Advisor: P. T. Krein 
Support: Partial Power Affiliates Program 
Research Title: "Effects of Long-Term Low Level Corona Discharge on 
Liquid Dielectrics 
Status: Continuing 
ABSTRACT 
-The strong electric fields in power equipment, such as underground cable 
systems and transformer~, can be used to pump the insulating oils in these de-
vices by a process called "Electrohydrodynamic Pumping" [16]. This pumping 
requires both a strong field and a bulk charge in the liquid to be pumped. In 
many devices, the temperature gradients create non-uniform fields which cause 
bulk charge to be present in the liquid. For improved pumping, it is helpful to 
provide additional charge by corona charge injection. The purpose of this study 
is to determine whether or not the low levels of corona will degrade the 
electrical insulating properties of the oils. The experimental setup consists 
of 16 one-liter beakers of oil, eight with Sun #4 and eight with Chevron D-100. 
Eight beakers are used as control samples while the other eight contain single 
edge razor blades. Conductivity and permittivity are measured periodically with 
a Harris low-frequency bridge. Early results show that low levels of corona do 
not affe~t permittivities and that effects on conductivity are minimal. 
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Date of Birth: 
Place of Birth: 
Received B.S.: 
Received M.S.: 
Advisor: 
Support: 
Research Title: 
Status: 
Karl J. Sluis 
January 8, 1959 
Chicago, Illinois 
December 1981 (U of I) 
December 1982 (U of I) 
R. D. Shultz/P. W. Sauer 
Power Affiliates Program 
"Automatic Contingency Selection Algorithm using Tier 
System Analysis" 
Project complete, technical report in preparation 
ABSTRACT 
Even with fast load-flow techniques, full analysis of every possible con-
tingency of a system is a time-consuming and costly process. Therefore, it is 
desirable to develop a fast method of determining which contingencies in a 
system will give undesirable conditions. Each critical contingency in this 
list can then be studied by a full load-flow analysis instead of studying every 
possible contingency. Automatic contingency selection methods attempt to rank 
all contingencies of a power system in decreasing order of severity, from the 
most severe to the least severe, using fast approximate calculations. This 
research project develops an automatic contingency selection algorithm which 
performs a fast linear analysis of a small portion of the network around each 
contingency, called the tier system. The relative severity of each contingency 
is determined using a performance index function, and a list of all contingen-
cies is made in decreasing order of severity. 
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Name: 
Date of Birth: 
Place of Birth: 
Received B.S.: 
Received M.S.: 
Advisor: 
Support: 
Research Title: 
Status: 
Robert A. Stevens 
October 17, 1959 
Chicago, Illinois 
January 1981 (U of I) 
August 1982 (U of I) 
R. D. Shultz/R. A. Smith 
Power Affiliates Program 
"Linearized Sensitivities in the Ward Method of Equivalencing" 
Project complete, technical report in preparation 
ABSTRACT 
Linear reduction of large non-linear power system networks reduce~ com-
putation time significantly when studying large numbers of network outages for 
systems planning purposes. The Ward equivalency is one such reduction technique 
which has been used extensively in the industry for three decades. When incre-
mental changes occur in a base case network using Ward equivalents, the real-
power response from the Ward equivalents is generally very good, but the 
reactive-power response does not model very well in general. A two-step 
linearization technique is proposed which updates the Ward equivalent as a func-
tion of the outage selected. The updated equivalent models the exact response 
better than the base case equivalent. Added computation associated with 
updating the equivalent is modest. These results were published in 
Reference [17]. 
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Date of Birth: 
Place of Birth: 
Received B.S.: 
Started M.S.: 
Advisor: 
Support: 
Research Title: 
Status: 
Carl A. Wegner 
September 12, 1959 
Collinsville, Illinois 
December 1981 
January 1982 
R. D. Shultz/R. A. Smith/P. W. Sauer 
Power Affiliates Program 
"A Digitally Controlled Converter Circuit" 
Project completed, technical report in preparation 
ABSTRACT 
Two six-pulse digitally controlled converter circuits were designed and 
built under this project. When connected as a model of an HVDC line, the firing 
angles of the thyristors are controllable either by command set points or by 
microprocessor interface. The units can be used to illustrate the power rever-
sal capabilities of an asynchronous tie as well as many solid state motor 
control functions. Operation with variable-speed a-c drive systems is currently 
being considered. The units will be incorporated into the real-time laboratory 
control of interconnected machines as an ongoing project. 
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6. UNDERGRADUATE PROJECTS 
While the majority of research projects funded through the Power Affiliates 
Program are oriented towards graduate students, a substantial effort is made to 
interest undergraduate students in the challenges of the power area. In many 
cases, juniors and seniors select special projects which supplement their 
required coursewo·rk. These projects often involve considerable time and effort 
of both the students and faculty. Funds are used to purchase small pieces of 
equipment and provide hourly income to summer students. During the past year, 
the following major undergraduate projects were initiated: 
A Model Power System for Laboratory Experiments 
This project is supervised by Pr~f. Krein and included efforts by Ed Rule, 
Matt Wilhite and Tom Vanderbur. The goal of this project is to develop a 
realistic system on which many concepts in power system operation, analysis and 
control can be examined. A three-bus, three-machine system rated at 30 kVA has 
been designed, built and used as a demonstration. Relays allowed remote 
switching of 5 kVA of load and two of the three transmission lines. Also 
included in the system are static VAR compensation, partial system monitoring, 
and. a model "control center" from which remote switching is operated. Prime 
movers are shunt d-e motors, one of which is driven by an electronic speed 
controller. Automatic voltage control is available at one machine. For labora-
tory use, a commercial speed controller (Cutler Hammer) is being tested and 
calibrated. It will eventually provide frequency control for the. entire system. 
A pulse-width-modulating controller was constructed locally and will be examined 
for voltage and speed control. 
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Equivalent Power System Data Base 
This project was supervised by Prof. Sauer and was conducted by two hourly 
students for partial summer employment. The goal of this project was to 
establish an extensive collection of sample power system data as currently used 
in the literature. All IEEE publications as well as many international journals 
were screened for system data ranging in size from 3 buses to 118 buses. Data 
for steady-state as well as dynamic analysis were obtained and filed for future 
use in the classroom and graduate research. Over forty different systems were 
cataloged. 
Torque Pulsations and Shaft Fatigue 
This project was conducted by Joseph Powers (Mechanical Engineering) and 
supervised by Prof. Sauer. The goal of this project was to quantify the effects 
of low level torque pulsations on small motors driven by solid state 
controllers. In particular, the 360 Hz pulsations induced by solid state power 
factor controllers were examined. 
Digital Tachometers for Machinery Laboratory 
This project was supervised by Prof. Smith and was conducted by Elizabeth 
Crowley. An optical coupler was used to create pulses in proportion to the 
speed of a slotted disc mounted on the machine shaft. The pulse widths were 
then utilized with a digital circuit for speed measurement. 
Digital Torque Meter 
This project was supervised by Prof. Sauer and was conducted by Dennis 
Peters. The optical coupler and slotted disc used in the digital tachometer 
were adopted for synchronous-machine torque-angle measurement. The pulse widths 
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are inputs to a microprocessor which computes an instantaneous angle propor-
tiona.l to the field axes of the machine. 
Expected Value of Asymmetrical Fault Current 
This project was supervised jointly by Prof. Sauer and Mr. Russell Stoss 
(Illinois Power Co.) and was conducted by Tracy Bauer. The asymmetrical fault 
current in an R-L circuit is a function of the switching instant. In this pro-
ject, the switching instant was considered a random variable of uniform distri-
bution. As such, the d-e component and thus the first-cycle RMS current are 
random quantities with nonuniform distributions. A Monte Carlo study of the 
statistics was made and will be reported in a student paper contest at the 1984 
IEEE PES Winter Meeting. 
Universal Robot 
This project was supervised by Prof. Sauer and was conducted by eight 
minority students. The robot is powered by combinations of d-e and stepper 
motors. The motion is remotely-controlled by command stick and terminal board 
for interface control by an IBM donated microprocessor. The robot is in its 
initial stage of construction and will be modified by future students. The 
complications of multidiscipline technology offer the students a significant 
challenge. 
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7. ACTIVITIES 
The following chronological listing of 1982 events and highlights is a 
brief outline of the direct and indirect influence of the Power Affiliates 
Program on the University of Illinois and Industrial Affiliates. 
January 
- K. D. Demaree, C. A. Wegner, J. P. Christensen, K. J. Sluis began M.S. 
- Spring Semester began with ten power courses offered and taught 
- P. W. Sauer selected as Outstanding Young College Educator by 
Champaign-Urbana Jaycees 
- Bruce Krogh presented seminar on "Design and Implementation of an On-Line 
Load Forecasting Algorithm" 
February 
- I.E.E.E. PES Winter Meetin.g attended by M. s. Helm and P. W. Sauer. Tom Kay 
(Commonwealth Edison) and P. W. Sauer presented a paper. 
- Power area graduate listing mailed to companies 
- Bob Stevens presented seminar on "Linearized Sensitivities in the Hard 
Method of Equivalencing•• 
- Felix Wu (U.C. Berkeley) presented seminar on "Probabilistic Dynamic 
Security Assessment of Power Systems" 
March 
- Said Ahmed-Zaid presented a seminar on "Multi-Time Scale Modelling of 
Synchronous Machines" 
- R. John Kaye (U.C. Berkeley) presented a seminar on "Dynamic Security 
Regions of Power Systems" 
- Electrical Engineering Open House held with displays of power projects and 
machinery demonstrations 
- Sargent and Lundy Faculty Engineering Conference attended by M. S. Helm, 
P. W. Sauer, and D. F. Hang 
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April 
- P. W. Sauer, R. D. Shultz, R. A. Smith, J. H. Lin (P.R.C.) presented a 
paper at the American Power Conference 
- American Power Conference attended by the following faculty and students 
with sponsors: 
M. s. Helm (U of I) M. R. Baranek (C.E.) 
P. w. Sauer (C.I.P.S) J. K. Sprague (C.E.) 
R. D. Shultz (W.P.L.) J. E. Kirwan (Harza) 
R. A. Smith (C.E.) J. E. Flitman (I.P.) 
c. s. Larson (U.E.) D. c. Peters (I.P.) 
J. c. Chato (C.E.) J. M. Powers (I.P.) 
J. M. Moore (W.P.L) M. M. Schwarz (W.P.L.) 
- Eric Krull presented a seminar on "Generation Expansion Planning Using 
Multi-Attribute Utility Theory and Dynamic Programming" 
- P. T. Krein presented a seminar on "An Overview of Electrostatic Motors" 
- R. D. Shultz wins W. L. Everitt Award for excellence in teaching in the 
College of Engineering 
- D. F. Hang wins Pierce Award for promoting harmonious student faculty 
cooperation 
- Third Annual Review of the Power Affiliates Program 
- M. E. VanValkenburg named Grainger Professor 
- P. W. Sauer named Grainger Associate 
- Spring Semester closes with 29 B.S. and 3 M.S. graduates in Power 
- R. A. Stevens, R. W. Sweet, A. K. Behera finish M.S. 
June 
- P. w. Sauer attended a workshop on Power Factor Controllers at the U. S. 
Army Construction Engineering Research Laboratory 
- R. A. Smith accepts position with Florida Power and Light Co. 
- R. D. Shultz accepts Associate Professor position with Clarkson College 
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- IEEE PES Summer Power Meeting attended by M. S. Helm, R. D. Shultz, 
and R. A. Smith. R. D. Shultz and R. A. Smith presented four papers. 
- M. J. Nealon complet.es M.S. 
August 
- Stan Helm retirement banquet 
- Power graduate listing mailed to recruiting companies 
- Fall semester begins with seven courses offered and taught 
- Dale LaGesse began M.S. 
- K. R. Padiyar (liT, Kanpur) presented a seminar on "Effects of Thyristor 
Controlled VAR Compensators and Loads on Dynamic Stability" 
September 
- M. A. Pai prepares Fall '82 se~inar series 
- P. T. Krein joins power faculty after completing Ph.D. 
- P. W. Sauer presented Engin~ering 100 Seminars on Power Engineering to 
500 freshmen. 
- J. C. Christensen presented a seminar on "A New Formulation of the Load Flow 
Problem" 
October 
- Machinery lab students and graduate stud'ents visit the Commonwealth Edison 
Control Centers, accompanied by P. T. Krein, M. A. Pai, and P. W. Sauer 
- Stan Pietrzyk (Bechtel) presented a seminar on "Power Plant Design" 
- K. D. Demaree presented a seminar on "Maximum Power Supply Capability 
Subject to Transient Stability Constraints Using Direct Energy Methods" 
November 
- M. S. Helm and P. w. Sauer attended the Midwest Power Symposium. K. D. 
Demaree presented a paper. 
- K. J. Sluis presented a seminar on "Automatic Contingency Selection Method 
Using Tier System Analysis" 
37 
- Sundstrand Corporation contributes a grant to the pow~r engineering program. 
December 
-Fall semester closes with 12 B.S., 2 M.S. and 2 Ph.D. graduates in power. 
- K. J. Sluis and K. D. Demaree finish M.S. 
- B. Krogh and G. Peponides finish Ph.D. 
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8. LABORATORY FACILITIES 
Virtually all of the University of Illinois laboratories are available to 
students studying in the power and energy systems area of Electrical 
Engineering. The electric machinery laboratory is located on the ground floor 
of the Electrical Engineering Building. It is primarily an instructional 
laboratory capable of accommodating classes of 12 with potential to expand to 
classes of 24. Although much of the equipment is at least 20 years old, it is 
sufficient and plentiful for introductory undergraduate instruction in rotating 
machinery, transformers, harmonic waveforms, elementary system concepts, and 
other power fundamentals. 
The high-voltage laboratory was dismantled some time ago, and converted 
into the current bioengineering laboratory. While there has been some interest 
recently in high-voltage phenomenon by both undergraduate and graduate students, 
there are no current plans to revitalize the high-voltage lab. The electric 
machinery laboratory students have in the past taken field trips to Kearney 
Corporation in Chicago to observe actual high-voltage testing procedure and 
demonstrations. 
A fairly new real-time control laboratory in electrical engineering has the 
potential for joint education and research with the machinery laboratory. 
Experiments and research projects in the automatic control of rotating machinery 
are being developed. 
Perhaps the most widely used laboratory for both education and research is 
the Digital Computer Laboratory of the University of Illinois. Two Control Data 
Corporation CYBER !75's are available through a remote job site on the first 
floor of the Electrical Engineering Building. The Electrical Engineering remote 
job site is controlled by a PDP 11 computer to support a card reader, high-speed 
line printer and 23 remote interactive time-sharing terminals. The use of the 
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digital computer has been integrated into virtually all of the power courses. 
The facilities are also used extensively by the members of the power and energy 
systems area faculty and their graduate students in research efforts. The 
facilities are very useful in the development of interactive programs. The 
DEC 10 computer located in the Coordinated Science Laboratory is also available 
for graduate research. The PLATO system, which was initially created by the 
Computer Science Department, is used extensively in many areas of the under-
graduate curriculum. 
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9. DIRECTORY 
THE UNIVERSITY OF ILLINOIS AT URBANA-CHAMPAIGN COLLEGE OF ENGINEERING 
Assoc. Dean R. J. Martin, Director of Engineering Experiment Station 
College of Engineering 
106 Engineering Hall 
University of Illinois at Urbana-Champaign 
1308 W. Green St. 
Urbana, Illinois 61801 
(217) 333-2152 
Asst. Dean D. R. Opperman, Director of Placement 
College of Engineering 
109 Engineering Hall 
University of Illinois at Urbana-Champaign 
1308 w. Green St. 
Urbana, Illinois 
(217) 333-3836 
61801 
Prof. M. E. Krasnow, Industrial Relations Coordinator 
College of Engineering 
204 Engineering Hall 
University of Illinois at Urbana-Champaign 
1308 W. Green St. 
Urbana, Illinois 
(217) 333-3836 
61801 
THE UNIVERSITY OF ILLINOIS AT URBANA-CHAMPAIGN DEPARTMENT OF ELECTRICAL 
ENGINEERING ADMINISTRATION 
Prof. G. W. Swenson, Jr., Head 
Department of Electrical Engineering 
155 Electrical Engineering Building 
University of Illinois at Urbana-Champaign 
1406 W. Green St. 
Urbana, Illinois 61801 
(217) 333-2301 
Prof. E. W. Ernst, Assoc. Head for Instruction 
Department of Electrical Engineering 
155 Electrical Engineering Building 
University of Illinois at Urbana-Champaign 
1406 W. Green St. 
Urbana, Illinois 
(217) 333-2302 
61801 
Prof. o. L. Gaddy, Assoc. Head for Research 
Department of Electrical Engineering 
155· Electrical Engineering Building 
University of Illinois at Urbana-Champaign 
1406 W. Green Street 
Urbana, Illinois 61801 
(217) 333-2302 
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Mr. H. B. Lawler, Assistant to the Head 
Department of Electrical Engineering 
147 Electrical Engineering Building 
University of Illinois at Urbana-Champaign 
1406 W. Green St. 
Urbana, Illinois 
(217) 333-2810 
61801 
POWER AND ENERGY SYSTEMS AREA COMMITTEE 
Prof. Emeritus M. S. Helm 
Department of Electrical Engineering 
329B Electrical Engineering Building 
University of Illinois at Urbana-Champaign 
1406 W. Green St. 
Urbana, Illinois 61801 
(217) 333-2452 or (217) 333-0716 (Sec.) 
Prof. P. W. Sauer 
Department of Electrical Engineering 
337 Electrical Engineering Building 
University of Illinois at Urbana-Champaign 
1406 w. Green St. 
Urbana, Illinois 
(217) 333-0394 
Prof. M. A. Pai 
61801 
Department of Electrical Engineering 
345 Electrical Engineering Building 
University of Illinois at Urbana-Champaign 
1406 W. Green St. 
Urbana, Illinois 61801 
(217) 333-6790 
Prof. M. E. Van Valkenburg 
Department of Electrical Engineering 
359 Electrical Engineering Building 
University of Illinois at Urbana-Champaign 
1406 w. Green St. 
Urbana, Illinois 61801 
(217) 333-7054 
Prof. J. M. Crowley 
Department of Electrical Engineering 
341 Electrical Engineering Building 
University of Illinois at Urbana-Champaign 
1406 W. Green St. 
Urbana, Illinois 61801 
(217) 333-4732 
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Prof. D. F. Hang 
Department of Electrical Engineering 
378C Electrical Engineering Building 
University of Illinois at Urbana-Champaign 
1406 w. Green St. 
Urbana, Illinois 61801 
(217) 333-0488 
Prof. R. W. Burtness 
Department of Electrical Engineering 
339 Electrical Engineering Building 
University of Illinois at Urbana-Champaign 
1406 W. Green St. 
Urbana, Illinois 61801 
(217) 333-4461 
Prof. P. V. Kokotovic 
Department of Electrical Engineering 
155 Electrical Engineering Building 
University of Illinois at Urbana-Champaign 
1406 W. Green St. -
Urbana, Illinois 61801 
(217) 333-0656 
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CENTRAL ILLINOIS LIGHT COMPANY 
University Liaison: 
Industrial Liaison: 
(Technical) 
Industrial Lia~son: 
(Non-technical) 
Prof. Peter W. Sauer 
Mr. Thomas J. Ptasnik 
Electric Engineering Manager 
Central Illinois Light Company 
300 Liberty Street 
Peoria, Illinois 61602 
(309) 691-6615 
None 
CENTRAL ILLINOIS PUBLIC SERVICE COMPANY 
University Liaison: 
Industrial Liaison: 
(Technical) 
Industrial Liaison: 
(Non-technical) 
COMMONWEALTH EDISON CO. 
University Liaison: 
Industrial Liaison: 
(Technical) 
Industrial Liaison: 
(Non-technical) 
Prof. Peter W. Sauer 
Mr. Harley G. Grim 
Central Illinois Public Service Company 
607 East Adams Street 
Springfield, Illinois 62701 
(217) 523-3600 
Mr. H. Lawrence Gaffney 
Employment Supervisor 
Central Illinois Public Service Company 
607 East Adams Street 
Springfield, Illinois 62701 
(217) 523-3600 
Prof. M. Stanley Helm 
Mr. James W. Johnson 
Vice President 
Commonwealth Edison Co. 
One First National Plaza 
P. o. Box 767 
Chicago, IL 60690 
(312) 294-4321 
Mr. Paul E. Jahn 
Commonwealth Edison Co. 
One First National Plaza 
P. 0. Box 767 
Chicago, 'IL 60690 
(312) 294-4321 
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DOERR ELECTRIC CORPORATION, SUBSIDIARY OF W. W. GRAINGER, INC. 
University Liaison: 
Industrial Liaison: 
(Technical) 
Industrial Liaison: 
(Non-technical) 
ILLINOIS POWER COMPANY 
University Liaison: 
Industrial Liaison: 
(Technical) 
Industrial Liaison: 
(Non-technical) 
IOWA-ILLINOIS GAS AND ELECTRIC COMPANY 
University Liaison: 
Industrial Liaison: 
(Technical) 
Industrial Liaison: 
(Non-technical) 
Prof. Peter W. Sauer 
Mr. James P. Dries 
Vice President, Sales 
Doerr Electric Corporation 
P. 0. Box 67 
Cedarburg, WI 53012 
(414) 377-0500 
None 
Prof. M. Stanley Helm 
Mr. Porter J. Womeldorff 
Vice President 
Illinois Power Company 
500 South 27th Street 
Decatur, Illinois 62525 
(217) 424-6700 
Mr. Jerome P. O'Grady 
Manager Industrial Relations 
Illinois Power Company 
500 South 27th Street 
Decatur, Illinois 62525 
(217) 424-6808 
Prof. M. Stanley Helm 
Mr. Karl H. Schafer 
Vice President - Energy Supply 
and Engineering 
Iowa-Illinois Gas and Electric Company 
206 East Second Street 
Davenport, Iowa 52808 
(319) 326-7196 
None 
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NORTHERN INDIANA PUBLIC SERVICE COMPANY 
University Liaison: 
Industrial Liaison: 
(Technical) 
Industrial Liaison: 
(Non-technical) 
PUBLIC SERVICE INDIANA 
University Liaison: 
Industrial Liaison: 
Industrial Liaison: 
(Non-technical) 
SARGENT AND LUNDY 
University Liaison: 
Industrial Liaison: 
(Technical) 
Prof. Peter W. Sauer 
Mr. Glen K. Dippon 
Manager of General Engineering 
Northern Indiana Public Service Co. 
5265 Hohman Ave. 
Hammond, Indiana 46325 
(219) 853-5200 
Mr. Richard Kalmas 
Employment 
Northern Indiana Public Service Co. 
5265 Hohman Ave. 
Hammond, Indiana 46325 
(219) 853-5200 
Prof. Peter W. Sauer 
Mr. T. W. McCafferty 
Manager Research 
Public Service Indiana 
1000 East Main Street 
Plainfield, Indiana 46168 
(317) 838-1482 
Mr. Jim L. Stanley-
College Relations Coordinator 
Public Service Indiana 
1000 East Main Street 
Plainfield, Indiana 46168 
(317) 838-1790 
Prof. M. Stanley Helm 
Mr. Lowell E. Ackmann 
Partner and Director of Services 
Sargent & Lundy 
55 E. Monroe Street 
Chicago, Illinois 60603 
(312) 269-3510 
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Industrial Liaison: 
(Non-technical) 
SUNDSTRAND CORPORATION 
University Liaison: 
Industrial Liaison: 
(Technical) 
Industrial Liaison: 
(Non-technical) 
UNION ELECTRIC COMPANY 
University Liaison: 
Industrial Liaison: 
(Technical) 
Industrial Liaison: 
(Non-technical) 
Mr. Thomas Linnell 
Manager of Employment 
Sargent & Lundy 
55 E. Montroe St. 
Chicago, Illinois 60603 
(312) 269-3554 
Prof. Peter W. Sauer 
Mr. Don A. Straznickas 
Director of Research Engineering 
Sundstrand Aviation Operations 
4747 Harrison Ave. 
P. 0. Box 7002 
Rockford, IL 61125 
(815) 226-6763 
Mr. Michael Trotter 
College Relations Coordinator 
Sundstrand Corp. 
4751 Harrison Ave. 
Rockford, IL 61101 
(815) 226-6233 
Prof. M. Stanley Helm 
Mr. H. Clyde Allen 
Vice-President of Research 
and Development 
Union Electric Company 
1901 Gratiot Street 
P. 0. Box 149 
St. Louis, MO 63166 
(314) 554-2334 
Mr. Herbert W. Loeh 
Manager of Employment Services Dept. 
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